The article presents the results of studies of the interaction of the plowskin part of the mole farmer with soil. The purpose of the study is to determine the rates of relative deformations depending on its geometric and kinematic parameters. This will make it possible to determine the magnitude of the stress components and soil density functions that depend on these stresses. In addition, this will allow us to determine the strength of the soil resistance to the movement of the plow share of the mover.
Вібрації в техніці та технологіях
share working body, the justification of the geometric parameters and operating modes of which is an urgent scientific task.
The solution to this problem allows us to establish functional dependences of the influence of the geometric parameters of the working body and the mechanical properties of the soil on the distribution of the rates of its deformations and stress components. This makes it possible to predict the presence of zones in which the ratios of stress components correspond to the transition to a plastic state up to destruction of continuity for a certain plasticity criterion during the interaction of a working body with soil.
An analysis of research and publications [2] [3] [4] [5] [6] [7] shows that in order to solve this problem, formalization of the soil as the medium on which the action of the working body is directed, as well as formalization of the interaction of the working body itself with the soil, is necessary. Most often, models are used that are more reminiscent of interaction with an absolutely solid body, or models used in the classical theory of soil mechanics, which are based on the mechanics of granular media [8] . In addition, when constructing interaction models, either onedimensional models are used, or in the best case, flat solutions that do not always reflect the real process of changes in the properties of the soil (soil) under the action of the working body [6, 7] . Recent publications indicate that the soil is often presented as a viscoplastic or purely plastic medium. For this, either experimental research methods or numerical modeling methods using finite element methods are used [10] [11] [12] . However, such research methods do not make it possible to obtain functional dependences of the relationship between the components of the strain rates and stresses depending on the geometric parameters of the working body, and therefore, numerous physical or numerical experiments are necessary.
It should be noted that the soil density under the influence of the working body changes in the function of changing all six components of the deformations or stresses, which cannot be displayed in a flat statement of the problem, and even more so in a one-dimensional one. In addition, such statements of the problem do not allow us to determine all three components of the resistance to movement of the working body in the soil. Therefore, the problem of the interaction of the working body with the soil in a threedimensional setting with the establishment of the relationship of geometric parameters and operating modes of the working body itself and changing the properties of the soil, as well as the component of traction resistance, is urgent and requires a solution.
In this regard, the aim of the study is to determine the rates of relative deformations in the contact zone of the plowshare plow share with the soil, depending on its geometric and kinematic parameters. This will make it possible to determine the magnitude of the stress components and soil density functions that depend on these stresses. In addition, this will allow us to determine the strength of the soil resistance to the movement of the plow share of the mover.
The results of the study. For the formation of a cavity in which the screen should be laid by the drawing method, a ploughshare working body can be used, the movement scheme of which is shown in Figure 1 . The following notation is used in the figure: 
The equation of the working part of the ploughshare surface in the coordinate system  idem xyz has the form of a plane equation:
where ,, a b care the coefficients that determine the slope of the plane to the corresponding coordinate axes ,,
rthe height of the vertical projection of the share, which is determined by the installation height at the attachment point. The introduction of the latter into the equation determines the displacements of the center of the plane to the origin in the axis direction o .
The cosines of the angles of inclination of the normal to the surface to the coordinate axes are expressed by the dependencies:
The speeds of soil movement on the ploughshare surface are determined on the basis that the projection of the velocity on the normal to the ploughshare surface has the form /
Analytical solutions for contact problems are possible only in an elastic or elastic-viscous formulation. Moreover, these solutions are allowed only for the case when, with successive substitutions of geometric equations in the physical equations for the relationship of stresses with strains and further substitution of the obtained stress components in the equations of static (dynamics) of a continuous medium, elliptic equations are obtained. In this case, a solution can be found using biharmonic potential functions that satisfy the conditions on the contact surface of the body (coordinate system) and the medium with which it interacts (coordinate system ,,
velocity components (displacements) are equal to their initial values. For our case, this means that the velocity components for the ploughshare have the form:
. The second condition, which biharmonic potential functions must satisfy to determine the velocity components, has the form:
       . Such biharmonic potential functions, according to [9] have the form: (1). Biharmonic potential functions must satisfy the equation
Due to the complexity of integrating equations (1) , which are the components of the speeds of movement of soil in space in front of the working body, in general, the problem of finding the distribution of speeds of movements, rates of relative deformations, stress components in a differential form, like this was proposed in [5] . The essence of the method is that to find the components of the strain rates, it is assumed that the equations (1) are differentiated according to geometric equations (Cauchy equations) of the theory of continuous media. This allows you to get rid of the complex operations of integrating equations (1) in a general way, and perform research in the form of differential components, and switch to the integral form at the stage where the final dependencies are determined. At the same time, due to the cumbersomeness of expressions, at the last stage, numerical integration methods can be applied. For this, it is possible to transform equations (1) in such a way that as a result, the components of the differential components of the components of the displacement rates of the soil (soil) in front of the working body will be obtained:
From equations (2), one can obtain the differential components of the strain rates of the soil (soil) using geometric equations (Cauchy equations): Figures 2 and 3 . The analysis showed that the influence of the coefficients of the plane equation on the change in the normal components (Fig. 2 ) of the strain rates is characterized by the following relationships: . 3) .
Findings.
As a result of the analysis, the components of the rates of relative deformations of the soil on the surface of contact with the plowshare share are obtained. These expressions are the initial ones for the further determination of the components of stresses in the soil, which make it possible to determine the compaction of the soil on the walls of the formed cavity for drawing the anti-filter screen and the components of the resistance forces to the movement of this working body. Obtaining the final expressions of soil compaction on the molehill walls together with the dependences of the resistance forces will allow us to determine the geometric parameters of the working body, with different mechanical properties of the soil, to ensure the Вібрації в техніці та технологіях stability of the molehill walls with minimal energy. Such a solution is common for a certain class of problems on the interaction of the working body with the soil, which is represented by a deformable medium in order to determine the directions of changes in deformations or their velocities in order to use them to determine stress components that will allow you to find zones of possible plastic deformations and destruction of soil continuity.
